Intrathecal injection of metabotropic glutamate receptor subtype 3 and 5 agonist/antagonist attenuates bone cancer pain by inhibition of spinal astrocyte activation in a mouse model.
Astrocytes and metabotropic glutamate receptors play important roles in nociceptive processing. However, their roles in bone cancer pain were not well understood. This study sought to investigate whether selective mGluR3 and mGluR5 agonist or antagonist develop antinociceptive effects on bone cancer pain by inhibition of spinal astrocyte activation. C3H/HeNCrlVr mice were inoculated into the intramedullary space of the femur with sarcoma NCTC 2472 cells to induce bone cancer pain. Quantitative real-time reverse transcription-polymerase chain reaction and Western blot experiments examined messenger RNA and protein expression of spinal glial fibrillary acidic protein, mGluR3, and mGluR5. The authors further investigated effects of intrathecal treatment with the mGluR3 agonist (APDC), the mGluR3 antagonist (LY341495), the mGluR5 agonist (CHPG), or the mGluR5 antagonist (MTEP) on nociceptive behaviors and spinal astrocyte activation associated with bone cancer pain. Inoculation of sarcoma cells, but not α-MEM solution, induced progressive bone cancer pain and resulted in up-regulation of glial fibrillary acidic protein, mGluR3, and mGluR5 expression on days 10, 14, and 21 postinoculation. Intrathecal administration of APDC and MTEP attenuated bone cancer-evoked spontaneous pain, mechanical allodynia, thermal hyperalgesia, and reduced spinal glial fibrillary acidic protein expression. However, treatment with LY341495 and CHPG induced thermal hyperalgesia and spinal glial fibrillary acidic protein expression in control mice. Spinal mGluR3 activation or mGluR5 inhibition reduced bone cancer pain. Inhibition of spinal astrocyte activation may contribute to the analgesic effects. These findings may lead to novel strategies for the treatment of bone cancer pain.